This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 




PATENT SPECIFICATION 

DRAWINGS ATTACHED 
ImwrUors: DESIRE GONDA and EDWIN LAWRENCE HAWLEY 

887,956 

Date of filing Complete Specification (under Section 3 (3) of the Patents 

Act, 1949) Jan. 2,1958. 
Application Date Jan. 2 1957. No. 220157. 

Application Date March 2B, 1957. No. 10216/57. 

Complete Specification Published Jan. 24* 1962. 



Index at acceptance:— Classes 140, A2(F:KlB:KlG:N3) f A5G(4:8), A10(A:B3) t A12; 18, A(4K: 
8C2F:20); 39(3), H(1X:2D2:3Q; 39(4), O; 42(1), Jl, K; 44> BB4E; and 94(1), 
C12B. 

International Qassificaticn: — B29d. A44b. B65b, <L G21. H05b. 

COMPLETE SPECIFICATION 

A New or Improved Flexible Material, particularly suitable for 
use as a Protective Covering Material for Packaging and 
Preservation Purposes 



We, EJP.S. (rbshaech & development) 
Limited, a British Company of Staplehur&t 
Road Sittdngbourne, Kent, England, do here- 
by declare me invention, for which we pray 
5 that a patent may be granted to ns, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement; — 

This invention concerns a new or improvel 
10 flexible material, particularly suitable far use 
as a protective covering material for packag- 
ing and preservation purposes. 

Valuable items, such as, for example, 
machine tools, aircraft components, engines of 
15 all kindSj and electrical a*iH electronic appar- 
atus, which have frequently to be transported 
over great distances or stored for long periods, 
are often subject to corrosion or other 
deterioration during transnort or storage. Such 
20 deterioration is caused mainly by the action of 
moisture or moisture vapour on the items in 
question and under very damp climatic condi- 
tions the extent of deterioration may be corn 
aiderable. 

25 It is therefore desirable that such items 
should be enclosed in a covering which is 
proof against moisture and moisture vapour 
and several protective covering materials 
have been used or proposed for this purpose. 

30 Unfortunately, none of these materials has 
proved to be entirely satisfactory. 

It is an object of this invention to provide 
an improved protective covering material* 
According to this invention there is pro- 

35 vided a flexible, protective, covering, sheet 
material comprising a layer of lead fou having 
adhered to each side thereof a sheet of a 
fabric impregnated with a flexible, thermo- 
plastic synthetic resin and having 3 tjsick- 

40 riess of not less than 0.01 inch. 



We have found that a flexible, protective, 

ling to 

invention may be (repeatedly folded or 



covering, sheet material acoon 



this 



crumpled without cracking or puncturing of 
the foil so that its effectiveness as a moisture- 45 
and moisture vapour-transmission resistant 
barrier layer (remains unimpaired. 

The thermoplastic synthetic resins for form- 
ing the material according to this invention 
may be, for instance, polyethylene and poly- 50 
propylene resins, but the preferred resins are 
vinyl chloride polymer and copolymer resins. 

According to a further aspect of this inven- 
tion, there is provided a method of forming a 
flexible, protective, covering, sheet material, 55 
such memod comprismg forming two sheets 
of a fabric impregnated with a flexible, 
thermoplastic synthetic resin and adhering the 
same to lead foil, one of said sheets to each 
side of the latter, by applying a suitable adhe* 60 
sivc between the said sheets and lead foil and 
pressing the same together. 

Although the said adhesive may be applied 
either to the lead foil or to the sheets alone, 
preferably the adhesive is applied to both the 65 
lead foil and the sheets. 

According to a further feature of this in- 
vention, the adhesive used to secure the said 
sheets to the lead foil may conveniently be 
an adhesive, preferably a fire-resistant syn- 70 
thetic adhesive, having a good preliminary 
tack. 

Advantageously the said adhesive is a solu- 
tion of die combination of phenol-formalde- 
hyde resin and a synthetic rubber compound. 75 
A suitable synthetic rubber compound is that 
solid under the Registered Trade Mark 
w Hycar'\ 

The said fabric may be a natural fabric 
such as cotton^ silk or any other fabric such 90 
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8s rayon or a fabric made from synthetic 
fibres such as that sold under the Registered 
Trade Mark Teryiene. 

Owing to the slightly uneven surface 

5 possessed by the fabric, when the said sheets 
and lead foil are pressed together, the lead 
foil is slightly embossed or corrugated and 
is thereby rendered more flexible. 
Preferably the material according to tins 

10 invention is formed by first forming the said 
impregnated sheets and then adhering such 
sheets to the lead foil. If desired, however, die 
fnnterfflt mfly alternaitively be formed by coat- 
ing, e,g. using a spreading process, one side 

15 of a sheet of the selected fabric with a paste 
adapted to form, on the application of heat 
and pressure, the said thermoplastic synthetic 
resin, by then applying the adhesive to the 
fabric aide of the coated fabric sheet and to 

20 one side of the lead foil, by hot calendering 
the assembly of coated fabric sheet and lead 
foil when impregnation of - the fabric by the 
synthetic resin takes place and finally repeat- 
ing the process to apply a second sheet or in> 

25 pregnated fabric to the other side of the lead 
foiL Advantageously each said hot calendering 
operation is followed by a cold calendering 
operation* 

The paste used desirably comprises poly- 

30 vinyl chloride and/or a vinyl chloride copoly- 
mer mixed with a plasticiser and heat and 
light stabilisers. 

Conveniently the paste also includes pig- 
ments, for example to render the thermo- 

35 plastic synthetic resin opaque to ultra-violet 
rays and* also conveniently, the paste is 
treated so as to be non-inflammable and 
resistant to the spread of flames. 
This invention also includes a protective 

40 covering e.g. a bag or other container, tailored 
from material according to this invention. 

Since the sheets adhered to the lead foil 
are formed of a -heat-sealable material, a piece 
or part of a piece of flexible, protective, cover- 

45 ing, sheet material according to this invention 
may easily be joined in a manner proof 
against moisture or moisture vapour to another 
piece or part of such material and thus a 
covering for an item to be protected may 

50 readily be tailored to suit the particular shape 
of such item and completely to enclose the 
latter. 

Although two pieces of material according 
to this invention or two parts of a single 

55 piece of such material may be joined by over- 
kpning the said pieces or u-arts and heat- 
sealing the same together, tvith a reinforce- 
ment if desired, preferably, one or more 
jointing members formed of a thermoplastic 

60 synthetic resin material heat-sealable with 
that used to form the reinforced sheets is 
or are inserted at the Junction of the two 
pi'g g^a or narts to be joined and the latter 
are heat-sealed to the said jointing member 

65 or members* 



Thus, according to a further aspect of this 
invention, there is provided a method of form- 
ing a flexible, protective, covering, container, 
such method comprising cutting from material 
according to this invention a plurality of 70 
pieces which, when fitted together, form a 
container of the desired shape, engaging each 
pair of adjacent edges of said pieces in a 
groove in an extruded jointing member com- 
prising an extruded strip or an extrudable 75 
thermoplastic synthetic resin heat-sealable 
with the material according to this invention 
and joining the said pieces to ssid strip by 
the application of heat and pressure. 

The said two pieces of material to be 80 
joined may be located in separate grooves in 
the jointing member or, alternatively, in a 
single groove in the latter. In the latter case, 
the two pieces of material are heat-sealed to- 
gether as well as being heat-sealed to the 85 
jointing member. 

Extremely efficient heat-sealing of pieces of 
material according to mis invention may be 
achieved by using radio-frequency dielectric 
heating since the lead foil of the two pieces to 90 
be joined may be earthed by capacitive coup- 
ling and the output from a radio-frequency 
generator supplied to two electrodes which 
sire electrically connected together and are 
applied to the jointing member, one adja- 95 
cent to each of the said pieces. Alternatively, 
the potentials of the electrodes may form a 
balanced system about earth potentials. 

It is often desired that some items which 
have to be protected for long periods against 100 
corrosion or other deterioration should be able 
to be inspected at intervals throughout such 
period. Often, with protective covering 
materials used hitherto, such an inspection has 
required that the protectirve covering be des~ 105 
troyed so that" it has subsequently to he re- 
newed! 

It is a further object of this invention to 
provide a protective covering, which can 
easily be opened and reseated. Thus accord- 110 
ing to a stul further aspect of this invention, 
there is provided a flexible, protective, cover- 
ing container formed of a flexible material 
comprising a moisture- and moisture vapour- 
transmission resistant Darner layer of lead foil 115 
hiving adhered to both sidesHthereof a sheet 
of a fabric impregnated with a flexible, 
theirmqr^asiiCjSynthetic resin and having a 
thickness of "notless than O.01 inch and "in- 
cluding a moisture vapour-tight, water-tight, 120 
air-tight and Hght-4ight slide fastener afford- 
ing access to the interior of the container. 

in order mat this invention may more 
readily be understood, reference will now be 
made, by way of example, to the accompany- 125 
ing drawings, in which: — 

Figure 1 is a perspective view showing the 
joining together of two coplanar pieces of 
material according to this invention by means 
of an extruded jointing member; 130 
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Figure 2 is a cross-section of the jointing 
member of Figure 1; 

Figures 3 and 4 are perspective views show- 
ing how jointing members of the form flhia- 
5 tested in Figures 1 and 2 may be mitred and 
used to form joints between several pieces of 
material according to this invention; 

Figure 5 is a perspective view of a manu- 
ally piropelled sealing tool for use in joining 
10 two pieces of material using the jointing mem- 
ber of Figures 1 and 2; 

Figure 6 is a fragmentary cross-section 
through the tool of Figure 5; 

Figure 7 is a perspective view of a second 
15 form of manually propelled sealing tool; 

Figures 8 and 9 are respectively an end- 
elevational view and a side-dlevatiorial view of 
an installation using the tool of Figure 7; 

Figure 10 is a cross-section through a 
20 second form of jointmg member for use in 
joining together pieces of material according 
to this invention; 

Figure 11 is a perspective view showing 
how the comer of a container may be formed 
25 when the pieces of material forming such a 
container are joined using jointing members 
as shown in Figure 10; 

Fijjure 12 is a cross-section through a base 
jointing member; 
30 Figure 13 is a perspective view showing the 
use of the base jointing member of Figure 12; 

Figures 14 and 15 are cross-sections of two 
forms of jointing member which may be used 
selectively as planar-, corner- and base-joint- 
35 ing members; 

Figures 16; 17 and 18 show the three 
uses of the jointing members of Figures 14 
and 15; 

Figure 19 is a cross-section of a further 
40 jointing member for use in joining together 
two pieces of material according to this inven- 
tion; 

Figure 20 is a perspective view of a seal- 
ing machine having straight electrodes for use 
45 in joining two pieces of material together 
using the jointing member cf Figure 19; 

Figure 21 is a fragmentary cross-section 
through the electrodes of the machine cf 
Figure 20; 

50 Figure 22 is a fragmentary perspective view 
of a sealing machine similar to that shown in 
Figure 21, but having curved electrodes; 

Figure 23 is a cross-section through one 
form of slide fastener suitable for use in a 

55 container made from material according to this 
invention; 

Figure 24 is a perspective view of a slider 
for use in opening and closing the fastener of 
Figure 23; 

60 Figure 25 is a cross-section of a second 
form of slide fastener suitable for use in a 
container made from material according to 
this invention; 
Figure 26 is a plan view of the metal in- 



sert included in each part of the slide fastener 65 
of Figure 25; 

Figure 27 is a cross-section of a third 
form of slide fastener suitable for use in a 
container made from material according to 
this invention, and 70 

Figures 28 and 29 are plan views of the 
metal inserts included in the two parts of the 
sHde fastener of Figure 27. 

In the drawings, the flexible, protective, 
covering, sheet material according to this in- 75 
vendon illustrated in various figures g«d indi- 
cated by the reference 1 wffl, by way of 
example, be assumed to comprise a layer of 
lead foil 2 having a thickness of about 0.003" 
to each side of which is adhered, by a syn~ 80 
thetic adhesive formed of a solution of a com- 
bination of phenol-formaldehyde resin and the 
synthetic rubber compound known in the 
trade as "Hycar" (Registered Trade Mark), 
a layer 3 or woven cotton fabrics impreg- 85 
nated with a polyvinyl chloride resin and hav- 
ing a thickness of about 0.014" or 0.015". 

The method used to form this material may 
advantageously be as follows: — 

Firstly a woven sheet of cotton fabric is 90 x 
combined with a sheet of calendered poly- 
vinyl chloride resin. Adhesive is then applied 
to the fabric side of the combined cotton 
fabric and polyvinyl chlodde sheet and to one 
side of the lead foil The adhesive coated faces 9? 
of the two materials are then brought together 
and the assembly so formed hot-calendered. 
Subsequently the process is repeated to apply 
a second sheet of cotton impregnated with 
polyvinyl chloride to the other side of the LOO 
lead foil 

The hot calendering is carried out at a 
minimum temperature of 250° F. and the 
calender rolls, the rolls feeding the foil and 
sheets and the rolls taking up the assembly 105 
formed are synchronised to a single speed so 
that no relative stretching occurs of the 
layers forming the assembly. 

Instead of applying the two sheets to the 
lead foil one after the other, as above des- 110 
cribed, both sheets may, if desired, be applied 
at the same time. 

The composition of the polyvinyl chloride 
composition used in the manufacture of the 
hereinbefore described material may be varied 115 
to suit the particular purpose to which the 
material is to be put. Thus, where the cold- 
flow and cold-flexibility characteristics of the 
material are required to be good, a sebacate 
type of tjlastlciser may be used, and, where 120 
the -material has to be exposed for long, periods 
to tropical sunlight, the pigments used may 
be such as to render the "ifltHW resistant to 
ultra violet rays and may thus be selected 
mainly from the dark colour range, carbon 125 
black being a good pigment for this purpose. 

Since the said sheets adhered to the lead 
foil are impregnated with polyvinyl chloride, a 
piece or part of a piece of the above described 
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flexible protective coveting sheet material between the overlapping parte of the material, 
according to this invention may easily be in a direction extending from the forward end 
joined in a mqnnpr proof against moisture or of the electrode to the rear end thereof, pres- 
moisture vapour to another piece or part of sure being applied to the overlapped parts of 
5 such material and tmiB a covering for an item the material In a region immediately rear- 70 
to be protected may be tailored to suit the wardly of the rear end of the said electrode, 
particular shape of such item and completely Advantageously, the electrode in this case 
to enclose the latter. may be of flat shoe form. However, die dec- 
Although two pieces of material according trode could, if desired, vary in shape, depend- 
10 to this invention or two parts of a single piece ing on the type of seal (required, lc a broad 75 
of such material may be joined by overlapping knife blade electrode could be used to pro- 
the said pieces or parts and heat sealing the duce a seal right up to the edge of the sheets, 
same together, with a reinforcement if desked, and to a depth depending on the distance that 
preferably, one or more jointing members the knife blade is inserted between the sheets. 
15 formed of a thermoplastic synthetic resin heat- At the very high frequency used for dielec- 60 
sealable with the polyvinyl chloride resin used trie heating the capacity effect of the large sur- 
to form the impregnated cotton sheets in this face area of the lead foil laminate compared 
embodiment of the invention is or are in- with the small area of the live electrode causes 
serted at the junction of the two pieces or the lead foil to behave as a virtual earth and ❖ 
20 parts to be joined and the latter are heat- the high-frequency heating field is generated 85 
sealed to the said jointing member or mem- between the live electrode and each lead 
bers. laminate, i.e. only where the polyvinyl 
Figures 1 and 2 illustrate a suitable joint- chloride is required to be softened for the 
ing member 4 which comprises an extruded welding. Once the polyvinyl chloride has been 
25 strap of polyvinyl chloride resin having therein sufficiently softened where desired, it only 90 
two longitudinal grooves 5 each adapted to remains to unite the two layers under pressure, 
receive a different one of the two pieces or This is conveniently achieved by using suit- 
parts to be joined. ably shaped follow-up pressure bars or a series 
In this case the pieces or parts of material of paired follow-up pressure rollers. 
30 to be joined are intended to be co-planar, or - Where an extruded jointing member such 95 
substantially co-planar, and the strip has a as is shown in Figures 1 and 2 is used to 
somewhat squat I-ahaped cross-sectional form, form a joint between two pieces or parts of 
It will be appreciated, however, that, where material, the said member is preferably laid 
' the pieces or parts of material are to be on. a suitably shaped supporting surface and 
35 joined so that their planes are at an angle to a high-frequency sealing tool guided along 101 
one another, the said jomtmg member could the member so as to press the same towards 
comprise a strip having two longitudinal parts said supporting surface, 
or flanges diverging from one another at the Such a tool is illustrated in Figures 5 and 
desired angle and having longitudinal grooves 6, Referring to these figures, it will be seen 
40 in their outer edges. A particularly useful that the tool comprises a radio-frequency di- 10: 
jointing w&nher would be one having an L- electric heating head 6 having two parallel 
shaped cross-section (Le. as shown in Figure electrode limbs 7 spaced apart by a distance 
10) and having a longitudinal groove in the such that one limb registers with each of the 
free edge of each flange of the member. Such grooves 5 in a member 4 when the tool is 
45 a member would enable two pieces or parts placed in position on such member. The tool 11' 
of material to be secured together with their may comprise two pairs of side-by-side elec- 
planes at right angles to one another. a trode limbs each or the said pairs of limbs 

Where, in the construction of a protective registering with one otthe grooves 5. 
covering from material according to this in- The tool is also provided with a handle S 

50 ventu»C twa or more of the jointing members whereby an operator may manually traverse 11 

4 m eet, they may, as shown in Figures 3 and the tool along and apply pressure to the joint- 

Ay easily be mitred and heat-sealed together ing member and with a guard 9 for the head 
to produce a secure and sealed joint. 6. Advantageously this guard, as shown, 

Although sealing of two pieces or parts of engages the edges of the extruded member 4 
55 material according to this invention together and acts to guide the tool along the latter. 12 
or to a jointing member may be carried out The guard 9 is conveniently transparent and 
by any method of applying neat, eg. by in- may be advantageously formed of polymethyl 
duction heating or by hot-air heating, advan- methacrylate ream. Further, the guard 9 may, 
tageously high-frequency dielectric heating is if desired, be spring-loaded so mat the tool 
60 used. can run over a joint between two jointing 12 

Where high-frequency dielectric healing is members 4 without having to be lifted off 
used for sealing two pieces or parts of material from the member on one side of said joint 
together, the said two pieces or Darts may be and replaced on the member on the other 
overlapped where the seal is to be made and side of said joint. 
65 moved, (relatively to a live electrode located The tool may include in the heater circuit 13 
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a miaroswitch normally biased in a direction 
opening die said circuit, bat positioned to 
close said circuit only when the electrode 
limbs of die tool are in contact with a joint- 

5 fog member. 

figure 7 illustrates a second form of tool 
which may be used in the jointing of two 
pieces of material using jointing members of 
the form shown in Figures 1 and 2. This tool, 

10 lite that of Figure 5 includes a handle 8 
and guard 9, but is of elongated form. In use, 
the tool is placed at the position to be welded, 
held under pressure while the radio-frequency 
field is applied and pressure maintained for 

15 the required time to consolidate the weld after 
switching off the field. The tool is then moved 
on and replaced on the work to overlap by a 
small amount the weld just made. The tool 
may be held In the hand or advantageously 

20 fined to a hand press applying a known con- 
trolled pressure. 

The radio-frequency generator 10 for the 
heater electrodes of either of the tools illus- 
trated may conveniently be suspended, as 

25 shown in Figures 8 and 9, from an overhead 
track or ran 11 along which the generator 
may be traversed as necessary. 

As in the already mentioned case of the 
sealing of two pieces 0£ parts of material 

30 according to this invention together in over- 
lapping relation, when a tool as above des- 
cribed is used for sealing such material to a 
jointing member 4> the lead foil 2 acts as a 
virtual earth and the high-frequency field is 

35 generated between the live electrodes and the 
foil of each piece or part of material. Since 
(he live electrodes aire always applied to an 
outer surface, they can be completely 
shrouded, e.g. by using the guard 9. 

40 If desired, prior to sealing the material to 
a jointing member, such material may be con- 
nected thereto or c * tacked " in a selected few 
places by spot welding. 
The corners of a protective coveting may 

45 also be formed by jointing members mitred 
and heat-sealed together. For example, in 
forming rectangular paralldmipedonal box- 
like covering from six panels at material, each 
panel forming a side of said covering and 

50 being secured to adjacent panels along edges 
of the covering, the jointing members may 
conveniently be of an L-shaped cross-section 
as shown at 12 in Figure 16 and the three 
mutually perpendicular jointing members 

55 meeting at e afo comer may be mitred and 
heat-sealed together as shown in Figure 11. 
The said corners may be reinforced by flex- 
ible cornet pieces secured thereover. Alter- 
natively, moulded comer-jointing members of 

60 a mouldablc heat-sealable material may be 
used, if desired. 

It is advantageous in certain applications 
to build a protective covering on an existing 
structure such as, for example, a ship's deck. 

65 In this case the jointing member 13 illustrated 



in Figure 12 may conveniently be used. 
Figure 13 shows how a covering 14 may be 
formed on an existing structure 15 using joint- 
ing members 13 to connect sheets of material 
1 to the structure 15 and jointing members 12 70 
to connect adjacent sheets of material L 

Other suitable jointing members are shown 
in section in Figures 14 and 15. Each of these 
members comprises a web 16 from which two 
flanges 17 outwardly diverge. Such members 75 
could be made to serve three separate func- 
tions; Le. for jointing flat coplanar sheets as 
shown in Figure 16; for forming corners as 
shown in Figure 17 or for attaching a con- 
tainer to a structure as shown in Figure 18. 80 

A further jointing member which may be 
used is that shown at 18 in Figure 19, which 
has a generally U-shaped cross-sectional form 
providing a groove 19 into which the edges 
of two sheets to be joined may be placed side 85 
by side. 

When the U-section member 18 is em- 
ployed in joining sheets of the material 1 by 
radio frequency dielectric heating, an elec- 
trode assembly of the form illustrated in 90 
Figures 20 and 21 may conveniently be em- 
ployed, such assembly comprising two pres- 
sure members 20 carrying electrodes 21 be- 
tween which the member 18 may be held. 
Figure 22 shows a modification in which the 95 
straight electrodes 21 are replaced by curved 
electrodes 22, In one method of use of the 
assembly of Figures 20 and 22 the potentials 
of the electrodes may form a balanced system 
about earth potential. In another the lead 100 
foil 2 may be earthed by capacitive coupling 
and the radio-frequency generator output con- 
nected to the electrodes which are electrically 
strapped together. The illustrated electrode 
systems act as moulds which ensure mat the 105 
edging provided by the member 18 has a con- 
sistent shape and neat clearly defined edges. 

When the two sheets to be joined are in 
different planes, one of the said sheets is pre- 
formed along one edge by bending it through 110 
an angle of approximately 90° to a convenient 
depth, as shown in Figure 21. 

This operation brings the edges of the two 
sheets into parallel relationship and they can 
then be inserted together into the groove of 115 
the U-shaped extruded member. In use of 
the member 18, fusion or welding is achieved 
between the sheets themselves and the mem- 
ber 18 as well. 

The described joining methods using ex- 120 
truded jointing members provide the means 
for sealing-ofi all exposed edges of the 
material and accordingly eliminate ingress of 
moisture through capillary action between 
the Igfttfaafr. 125 

In order that a protective covering formed 
from material 1 according to this mvention 
can easily be opened and reseated, such cover- 
ing preferably incorporates one or more 
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moisture vapour-tight, water-tight, air-tight 
and light-tight slide fasteners. 

The saidfastener or fasteners may be of 
the form described and claimed in British 
Patent No. 723,998 or whose manufacture is 
described in British Parent No. 731,144 or 
described in tV t?sh Patent Apr^catioa No. 
20258/56 (Serial No. 868,964). 

Alternatively, the fastener or fasteners may 
be of the form, such as is described in British 
Patent Specification No. 522,663, which com- 
prises two extruded strips having interfitting 

r. The said strips may also have grooves 
receiving nieces or mparts of material 
according to this invention so. that the latter 
may be sealed to such extruded strips. Thus 
the said strips may have grooved parts so 
formed that, when the fastener is closed the 
said parts are equivalent to a jointing mem- 
ber of the form previously described. 

In one convenient form, the two extruded 
strips may comprise strips such as die strips 
23 and 24 shown in Figure 23, the strip 23 
having a longitudinal tongue 25 enlarged at 
its free end and the strip 24 having a corre- 
sponding longitudinal groove 26 to receive 
the tongue. Trie two strips 23 and 24 are 
preferably heat-welded at their ends, which 
are covered with a metal cap or band holding 
them tightly together at one end, and a slide 
27, as shown in Figure 24, is engaged over 
the strips, such slide 27 having a tapered 
hole 28 through which the strips pass. The 
slide 27 is open at the lower face of the slide 
and is provided, at its upper part within the 
hole 28 at the larger end thereof, with a 
wedge 29 tapering in the same direction as 
the hole 28 so thai, as the slide 27 is moved 
in one direction, the wedge 29 forces the 
40 two strips apart, whilst, as the slide is moved 
in the opposite direction, the tapering of the 
hole 28 causes the two strips to be pressed 
together. 

The fastener illustrated in Figure 23 is 
particularly effective for use in a covering 
rarmed or material according to this inven- 
tion. If the strips 23 and 24 are imagined to 
be joined so that the tongue 30 fits into the 
groove 31 and the hook-like part 32 tits into 
the recess 33, fhm a pull in the direction of 
the arrows A will cause the faces 34 and 35 
to co-act as a fulcrum and the tongue 3G, 
being fully engaged in groove 31, prevents 
the tongue 25 from moving upwardly, and 
the part 32 is thereby locked in the recess 33. 

Other useful forms of slide fastener are 
illustrated in Figures 25 to 30. Instead of 
being provided with integral co-operating 
tongue and groove means, these fasteners are 
provided with interlocking metal parts which, 
when interlocked, draw the two strips together 
and cause two portions of the latter to be 

Sessed against one another tightly enough to 
rm a seaL The metal parts may be of any 
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form suitable and may be of any form known 65 
in slide fastener manufacture. 

In the form illustrated in Figure 25, two 
extruded strips 36 and 37 each have em- 
bedded therein a spiral 38 (see Figure 26} the 
two spirals being of a form capable of inter- 70 
locking with one another. In me form illus- 
trated in Figures 27, 28 and 2$, one strip 39 
includes a flat spiral 40 and the other strip 
includes a series of arrow-like members or 
vertebra: 42 adapted to interlock with the 75 
spiral 40. In a further alternative each strip 
may have a series of arrow-like members or 
vertebra adapted to interlock with each 
other. 

The metallic components may conveniently 80 
be positioned in the extruded strip by heating 
the metal and pressing it into the strip. Heat- 
ing may conveniently be applied by induc- 
tion, conduction or by the passage of an elec- 
tric current or by using any other convenient 85 
method. Accurate register of the metallic com- 
ponent in relation to the extruded strin may 
conveniently be achieved by the use of jigs. 

WHAT WE CLAIM IS:— 

1. A flexible, protective, covering, sheet 90 
material, comprising a layer of lead foil having 
adhered to each side thereof a sheet of a fabric 
impregnated with a flexible, thermoplastic 
synthetic resin having a thickness of not less 
than 0.01 inch. 95 

2. A flexible protective covering sheet 
material according to Claim 1, wherein the 
said flexible, thermoplastic synthetic resin is 
a polyvinyl chloride resin. 

3. - .A. flexible protective covering sheet 100 
material according to Claim 1 or 2, wherein 

the fabric is woven cotton. 

4. A flexible protective covering sheet 
material according to Gaim 1, 2 or 3, where- 
in the said sheets are adhered to the lead foil 105 
by an adhesive having a good prdiminary 
tack. 

5. A flexible protective covering sheet 
material according to Claim 4, wherein the 
said adhesive is a sdutjon_of a mixture of 110 
phenol-formaldehyde resin and a synthetic 
rubber compound. 

6. A flexible protective covering Bheet 
material accordnis'to any of the preceding 
claims, wherein the said sheets have a thick- 115 
ness of about 0.014 inch to 0.015 inch. 

7. A flexible protective covering sheet 
material according to any of the preceding 
claims, wherein trie said sheets include pig- 
ments rendering them opaque to ultra-violet 120 
rays. 

8. A method of forming a flexible, protec- 
tive, covering* sheet material, such method 
comprising forming two sheets of a fabric 
impregnated with a flexible, thermoplastic 125 
synthetic resin having a thickness of not less 
tnqn 0.01 inch and adhering the same to lead 
fofl, one of said sheets to each side of the 
latter, by applying & sultan 1 ? adhesive be- 
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tween the said sheets and lead foil and press- 
ing the same together. 

9. A method according to Claim 8, where- 
in the said adhesive ia applied to both the 

5 lead foil and impregnated fabric sheets. 

10. A method according to Claim. 8 or 9, 
whearein the said adhesive is a fire-resistant 
adhesive having a good preliminary tack. 

11. A method according to Claim 1Q> 
10 wherein the said adhesive is a solution of a 

mixture of phenol-formaldehyde resin and a 
synthetic ruSber compound. 

12. A method according to any of Claims 
8 to 11, wherein the said flexible, thermo- 

IS plastic synthetic resin is a polyvinyl chloride 
resin. 

13. A method according to any of Qaims 
3 to 12, wherein the said fabric is woven 
cotton* 

20 14. A method according to any of Claims 
8 to 13, wherein the said material is formed 
by coating one side of a sheet of the selected 
fabric with a paste adapted to form, on the 
appli ca ti o n of heat and pressure, the said 

25 thermoplastic synthetic resin, by then apply- 
ing the said adhesive to the fabric aide of the 
costal fabric sheet and to one side of the 
lead foil, by hot calendering the assembly of 
the coated fabric sheet and lead foil and re- 

30 peating the process to apply a second sheet 
of coated fafiric to the other side of the lead 
fofl. 

15. A method according to Claim 14, 
wherein each said hot calendering operation 

35 is followed by a cold calendering operation. 

16. A method according to Oaim 14 or 15, 
wherein the said paste comprises polyvinyl 
chloride and/or a polyvinyl chloride copoly- 
mer mixed with a plastidser and heat and 

40 light sraMfzprrs. 

17. A protective covering container formed 
from material according to any of Qaims 1 to 
7 or from material made according to the 
method of any of Claims 8 to 16. 

45 18. A flexible protective covering con- 
tainer comprising a plurality of pieces of 
flexible protective covering sheet material 
according to -any of Qaims 1 to 7 or made 
according to the method of any of Qaims 8 

50 to 16, adjacent pieces of said material being 
joined along adjoining edges by extruded joint- 
ing members or extnidable thermoplastic syn- 
thetic resin such synthetic resin being heat 
scalable with the said protective covering 

55 sheet material, die said jointing members 
being provided with grooves into which the 
sheet edges are received. 

19, A flexible protective covering con- 
tainer according to Qaim 18, wherein one 

60 or more of the said jointing members is a 
strip of a squat I-shaped cross-sectional form 
providing two grooves longitudinally of the 
strip and each of said grooves receives one of 
two adjoining sheet edges joined by the strip. 

65 20. A flexible protective covering container 



according to Claim 18 or 19, wherein one or 
more of the said jointing members is a strip 
having a U-shaped cross^ectional form pro- 
viding a single groove longitudinally of the 
strip and the two adjoining sheet edges which 70 
are joined by the strip are located in side-by- 
side (relation in said groove. 

21. A flexible protective covering container 
according to Oaim 18, 19 or 20, wherein 
meeting jointing members are mitred and 75 
joined oy being heat sealed together. 

22. A flexible protective covering con- 
tainer according to any of Qaims 18 to 21, 
wherein the said jointing members are formed 

of a polyvinyl- chloride ream. 80 

23. A flexible^ protective, covering con-. 
tflWi* formed of a flexible material comprising 
a moisture- and moisture varour-transmissinn 
resistant barrier layer of lead foil having ad" 
hered to both sides thereof a sheet of a fabric 85 
impregnated with a flexible^ thermoplastic, 
synthetic resin and having a thickness of not 
less than O.01 inch and mdnriing a moisture 
vapour-tight, water-tight, air-tight and light- 
tight slide fastener affording access to the in- 90 
terror of the container. 

24. A flexible, protective, covering con- 
tainer according to Qaim 23 wherein the 
said slide-fastener comprises two extruded 
strips having interrltting parts. 95 

25. A flexible, protective, covering con- 
tainer according to Qaim 24, wherein the 
said interrltting parts are integral parts of said 
strips. 

26. A method of forming a flexible, protec- 100 
tive, covering container, such method com- 
prising cutting from flexible, protective, cover- 
ing s he et material according to any of Qaims 

1 to 7 or made according to the method of 
any of Claims 8 to 16 a plurality of pieces 105 
which, when fitted together, form a container 
of the desired shape, engaging each pair of 
adjacent edges of said pieces m a groove in 
an extruded jointing member comprising an 
extruded strip of an extnidable thermo- 1 10 
plastic synthetic (resin heat scalable with the 
said flexible protective covering sheet material, 
and joining the said pieces to said strip by the 
application of heat and pressure. 

27. A method according to Qaim 26, 115 
wherein the said nieces of material are heat 
sealed to said jointing members by using 
radio-frequency heating. 

28* A method according to Qaim 27, 
wherein each of the said jointing members is 120 
of a squat I-shaped cross-sectional form pro- 
viding two grooves in each of which an edge 
of one of Baid pieces is located and the two 
edges are simultaneously heat sealed to the 
jointing member by passing a radio-frequency 125 
dielectric heating electrode longitudinally 
along the member, the said electrode having 
two limbs, one located adjacent to each of the 
said grooves of the member. 

29. A method according to Qaim 28, 130 
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33. A method of forming a flexible protec- 
tive covering sheet material substantially as 
herein described with reference to the accom- 
panying drawings. 25 

34. A flexible protective covering con- 
tainer substantially as herein described with 
reference to and as shown by the accompany- 
ing drawings. 

35. A method of forming a flexible protec- 30 
tive covering container substantially as herein 
described with reference to die accompany- 
ing drawings* 



wherein the said electrode is moved step- 
wise along the said jointing member. 

30. A method according to Claim 27, 
wherein each of the said jointing members 

5 has a U-shaped cross-sectional form provid- 
ing a single groove in which both of two ad- 
joining edges of said material pieces are 
engaged and the two edges are heat-sealed to 
the jointing member by engaging successive 

10 parts of die latter between two electrodes and 
applying pressure and radio-frequency dielec- 
tric heating. 

31. A method according to Claim 30, 
wherein two adjacent pieces of material to be 

15 joined are in different planes and the edge of 
one of said pieces is preformed by bending it 
through an appropriate angle. 

32. A flexible protective covering sheet 
material substantially as herein described 

20 with reference to and as shown by the accom- 
panying drawings. 

PROVISIONAL SPECIFICATION 
No. 220, A.D. 1957. 

A New or Improved Flexible Material, particularly suitable for 
use as a Protective Covering Material for Packaging and 
Preservation Purposes 



FORRESTER, KETLEY & CO., 
Chartered Patent Agents, 
Jessel Chambers, 88 — 90, Chancery Lane, 
London, W.C2, 
and 

Central House, 75, New Street, 



We, E.P.S. (research & development) 

35 Limited, a British Company of Staplehurst 
Road, Sittingbourne, Kent, do hereby declare 
this invention to be described in the following 
statement: — 
This invention concerns a new or improved 

40 flexible material, particularly suitable for use 
sb a protective covering material for packag- 
ing and preservation purposes. 

Valuable items, such as, for example, 
machine tools, aircraft coniponents, engines 

45 of all kinds, and electrical and dedranic 
apparatus, which have frequently to be trans- 
ported over great distances or stored for long 
periods, are often subject to corrosion or 
other deterioration during transport or stor- 

50 age. Such deterioration is causal mainly by 
the action of moisture or moisture vapour on 
the items in question and under very damp 
climatic conditions the extent of deterioration 
may be considerable. 

55 It is therefore desirable that such items 
should be enclosed in a covering which is 
proof against moisture and moisture vapour 
and several protective covering materials have 
been used or proposed for this purpose. Un- 

60 fortunately, none of these materials has proved 
to be entirely satisfactory. 

It is one object of this invention to provide 
an improved protective covering material. 
According to this invention there is pro- 

65 vided a flexible protective covering ^ sheet 
material comprising lead foil to each side of 
which is secured, by a suitable adhesive, a 
layer of polyvinyl chloride resin or like flex- 
ible corrosion-resistant heat-sealable material. 

70 We have found that lead foil may be ad- 



hered to polyvinyl chloride resin or like flex- 
ible corrosion-resist heat-sealable material 
and, when secured .between two layers of the 
latter, may be repeatedly folded or crumpled 
without cracking or puncturing of the foil. 75 
Further, since lead is the most corrosion- 
resistant of metals, the material according to 
this invention is more corrosion-resistant than 
known flexible protective covering sheet 
materials. The incorporation of lead in the 80 
material according to this invention may also 
increase the protection of the item enclosed 
in the material against radio-active " fall out " 
following an atomic or thenno-nudear explo- 
sion. 85 

According to a further aspect of this inven- 
tion, there is provided a method of forming a 
flexible protective covering sheet material, 
such method comprising forming two layers of 
polyvinyl chloride resin or like flexible cor- 90 
rosion-reststant heat-sealable material and ad- 
hering the same to lead foil, one of said 
layers to each side of the latter, by applying 
a suitable adhesive between the said layers 
and lead foil and pressing the same together. 95 

Although the said adhesive may be applied 
to the lead foil or to both the lead fou and 
polyvinyl chloride or lite layers, preferably the 
adhesive is applied to die latter alone. 

According to a further feature of this in- 100 
vention, the adhesive used to secure the said 
polyvinyl chloride or like layers to the lead 
foil may conveniently be an adhesive, prefer- 
ably a fire-resistant synthetic adhesive, hav- 
ing a good preliminary tack 105 
^ Advantageously the said adhesive is a solu- 
tion the combination of phenolformaldehyde 
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wherein the said electrode is moved step- 
wise along the said jointing member. 

30. A method according to Claim 27, 
wherein each of the said jointing members 
has a U-shaped cross-sectional form provid- 
ing a single groove in which both of two ad- 
joining edges of said material pieces axe 
engaged and the two edges are heat-sealed to 
the jointing member by engaging successive 
parts of the latter between two electrodes and 
applying pressure and radio^Brequency dielec- 
tric heating, 

31. A method according to Claim 30, 
wherein two adjacent pieces of material to be 
joined are in different planes and the edge of 
one of said pieces is preformed by bending it 
through an appropriate angle. 

32. A flexible protective covering sheet 
material substantially as herein described 
with reference to and as shown by the accom- 
panying drawings. 



33. A method of forming a flexible protec- 
tive covering sheet material substantially as 
herein described with reference to the accom- 
panying drawings. 25 

34. A flexible protective covering con- 
tainer substantially as herein described with 
reference to and as shown by the accompany- 
ing drawings. 

35. A method of forming a flexible protec- 30 
tive covering container substantially as'herein 
described -with reference to the accompany- 
ing drawings. 



FORRESTER, KETLEY & CO., 
Chartered Patent Agents, 
Jessel Chambers, 88 — 90, Chancery Lane, 
London, W.C.2, 
and 

Central House, 75, New Street, 
Birmingham. 



PROVISIONAL SPECIFICATION 
No. 220, A.D. 1957. 

A New or Improved Flexible Material, particularly suitable for 
use as a Protective Covering Material for Packaging and 
Preservation Purposes 



We, E.P.S. (research & development) 
Limited, a British Company of Staplehurst 
Road, Sittmgbourne* Kent, do hereby declare 
this invention to be described in the following 
statement: — 

This invention concerns a new or improved 
flexible material, particularly suitable for use 
sb a protective covering material for packag- 
ing and preservation purposes. 

Valuable items, such as, for example, 
machine tools, aircraft components, engines 
of all kinds, and electrical and electronic 
apparatus, which have frequently to be trans- 
ported over great distances or stored far long 
periods, are often subject to corrosion or 
other deterioration during transport or stor- 
age. Such deterioration is causeo* mainly by 
the action of moisture or moisture vapour on 
the items in question and under very damp 
climatic conditions the extent of deterioration 
may be considerable. 

It is therefore desirable that such items 
should be enclosed in a covering which is 
proof against moisture and moisture vapour 
and several protective covering materials have 
been used or proposed for this purpose. Un- 
fortunately, none of these materials has proved 
to be entirely satisfactory. 

It is one object of this invention to provide 
an improved protective covering material, 

According to this invention there is pro- 
vided a flexible protective covering sheet 
material comprising lead foil to each side of 
which is secured, by a suitable adhesive, a 
layer of polyvinyl chloride resin or like flex- 
ible corrosion-resistant heat-sealable material. 

We have found that lead foil may be ad- 



hered to polyvinyl chloride resin or like flex- 
ible corrosion-resistant heat-sealable material 
and, when secured between two layers of the 
latter, may be repeatedly folded or crumpled 
without cracking or puncturing of the foil 75 
Further, since lead Is the most corrosion- 
resistant of metals, the material according to 
this invention is more corrosion-resistant than 
known flexible protective covering sheet 
materials. The incorporation of lead in the 80 
material according to this invention may also 
increase the protection of the item enclosed 
in the material against radio-active " fall out " 
following an atomic or thermonuclear explo- 
sion. ^ 85 

According to a farther aspect of this inven- 
tion, there is provided a method of forming a 
flexible protective covering sheet material, 
such method comprising forming two layers of 
polyvinyl chloride resin or like flexible cor- 90 
rosion-resistant heat-sealable material and ad- 
hering the same to lead foil, one of said 
layers to each side of the latter, by applying 
a suitable adhesive between the saia layers 
and lead foil and pressing the same together. 95 

Although the said adhesive may be applied 
to the lead foil or to both the lead foil and 
polyvinyl chloride or like layers, preferably the 
adhesive is applied to the latter alone. 

According to a further feature of this in- 100 
vendon, the adhesive used to secure the said 
polyvinyl chloride ox like layers to the lead 
foO may conveniently be an adhesive, prefer- 
ably a fire-resistant synthetic adhesive, hav- 
ing a good preliminary tack. 105 

Advantageously the said adhesive is a solu- 
tion the combination of phenolformaldehyde 
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and that synthetic rubber compound known 
in the trade as " Hycar " (Registered Trade 
Mart), e _ 

According to a still further feature of mia 

5 invention, one or both of the said layers of 
polyvinyl chloride resin or like material may 
be reinforced by a fabrics either a natural 
fabric such as cotton, Bilk or any other fabric 
formed from vegetable or animal fibres or a 

10 synthetic fabric such as rayon, nylon or 
Teryiene (Registered Trade Mark). 

Apart from reinforcing the said layers of 
polyvinyl chloride or luce material, the in- 
corporation of a fabric in such layers also 

15 has die further advantage that, due to the 
slightly uneven surface possessed by the fabric, 
when the said layers and lead foil are pressed 
together, the lead foil is slightly embossed or 
corrugated and is thereby rendered more flex- 

20 ible. 

Where the said layers are reinforced by a 
fabric, such layers are preferably each formed 
by coating, e.g. by a spreading- process, one 
side of the selected fabric with a paste adapted 

25 to form, on die application of heat and pres- 
sure, the said polyvinyl chloride resin or like 
corrosion-resistant heat-sealable material and 
by hot calendering the said coating on to the 
fabric. Advantageously the said hot calender- 

30 ing operation is followed by a cold calender- 
ing operation. 

The paste used desirably comprises poly- 
vinyl chloride and/or a polyvinyl chloride co- 
polymer mixed with a pfitsnciser and heat and 

35 fight stabilisers. 

Conveniently the paste also includes pig- 
ments, for example to . render _ the -material 
opaque to ultra-violet rays and, also con- 
veniently, the paste is treated, prior to the 

40 hot calendering operation, so as to be non- 
inflammable and resistant to the spread of 
flames. 

It will be appreciated that^ since the said 
layers adhered to the lead foil are formed of a 

45 heat-sealable material, a piece or part of a 
piece of flexible protective covering sheer 
material according to this invention may easily 
be joined in a manner proof against moisture 
or moisture vapour to another piece or part of 

50 such material and thus a covering for an item 
to be protected may be tailored to suit the 
particular shape of such ite m and completely 
to enclose the latter- 

A^fh""gh sealing together of two parts of 

55 material ar^^^g to this invention may be 
carried out by any method of applying heat, 
e.g. by induction heating or by hot air, ad- 
vantageously high frequency dielectric heat- 
ing is used. m - «. . 

60 According to a further feature of this in- 
vention, where high frequency heating is used 
for ff^ImB two parts of material together, the 
said two psats are overlapped where the seal 
is to be made and are moved, relatively to a 

65 live electrode located between the overlap- 



ping parts of the sheet, in a direction extend- 
ing from the forward end of the electrode to 
the rear end thereof, pressure being applied 
to the overlapped parts of the material in .a 
region immediately rearwardly of the rear end 70 
of the said electrode. 

Thus, according to a further aspect of this 
invention, there is provided apparatus for the 
high frequency heat sealing or two sheets of 
flexible protective covering sheet material 75 
provided with outer surfaces of heat-sealable . 
TfifltprMj such apparatus comprising an elec- 
trode, means for feeding in a direction extend- 
ing from the forward end of the said electrode 
to the rear end thereof the sheets of material 80 
in overlapping relation, with the said electrode 
located between the overlapping parts of the 
said sheets, and means for applying pressure 
to the said overlapping parts in the redan 
immediately rearwardly of the rear end of the 85 
Baid electrode, thereby to obtain a narrow 
track weld close to the edges of the sheets to 
be banded. 

Advantageously, the electrode is of flat shoe 
form. However, the electrode could, if 90 
desired, vary in shape, depending on the type 
of seal required, Le. a brood knife blade elec- 
trode could be used to produce a seal right up 
to the edge of the sheetB, and to a depth 
depending on the distance that the knife blade 95 
is inserted between die sheets. 

At the very high frequency used for di- 
electric heating toe capacity effect of the 
large surface area of the lead foil laminate 
compared with the small area of the live elec- 100 
trode causes the lead foil to behave as a vir- 
tual earth and the frgh frequency heating field 
is generated between the live electrode and 
each lead laminate, i.e. polyvinyl chloride or 
like material is required to be softened for the 105 
welding. Once the polyvinyl' chloride or like 
material has been sufficiently softened where 
desired, it only remains to unite the two 
layers under slight pressure and allow them to 
cool, preferably stilt under pressure- This is 110 
conveniently achieved by using suitably 
shaped follow-up pressure oars or a series of 
paired follow-up pressure rollers. 

This invention also includes a protective 
covering, e.g. a bag or other container, 115 
tailored from material according to this in- 
vention. 

Where possible, when an edge seal is made 
in the construction of a contamer, the latter 
is preferably turned inside out and the inside 120 
of the edge seal reinforced by amlying thereto 
an additional tape of polyvinyl chloride or like 
material, which may be supported or unsup- 
ported as desired, and sealing such tape to 
the container by high frequency dielectric 125 
heating. 

It is often desired that some items which 
have to be protected for Wng periods- against 
corrosion or other deterioration should be 
able to be inspected & interval* throughout 130 
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suck period. Often* with protective coveting 
materials used hitherto, such an inspection has 
required that the protective covering be des- 
troyed so that it has subsequently to be re- 
newed. 

It is a further object of this invention to 
provide a protective covering which can easily 
be opened and resealed again. Thus, accord- 
ing to a still further aspect of this invention, 
there is provided a protective covering formed 
of a flexible material according to this inven-. 
don and incorporating one or more water- 
tight, air-tight and light-tight slide fasteners, 
such as those fasteners described and claimed 
in British Patent No. 723,998 or British 
Patent No. 731,144 or described in British 
Patent Application No. 20258/56 (Serial No. 
868,964). 

In the specification of the aforementioned 
patents and patent application the slide 
fasteners there disclosed are mounted oo. a 
fabric reinforced synthetic [rubber sheeting. 
Since such sheering is not entirely proof 
against moisture or moisture vapour, accord- 
ing to a further feature of this invention the 
or each slide fastener is mounted on a piece 
of flexible protective covering sheet material 
according to this invention. Such piece of 
material to which the slide fastener is secured 
may advantageously be incorporated in a pro* 
tective covering by heat sealing such piece to 
the material forming the mam part of the 
said covering. 

In order that this invention may more 
readily be understood jsone flexible protective 
covering sheet material according to this in- 
vention and the method of making the same 
wiH now be described by way af example...- 

In this example, the material comprises 
lead foil having a thickness of about 0.003" 
to each side of which is adhered, by a syn- 
thetic adhesive formed of a solution of the 
combination of phenol-formaldehyde and the 
synthetic rubber compound known in the 
trade as " Hycar " (Registered Trade Mack), 
a layer of cotton fabric reinforced polyvinyl 
chloride resin having a thickness o£ about 
0.012*, 
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The method used to form this material is 
as follows: — 

Firstly, each of two sheets of cotton fabric 
is coated by spreading over one surface there* 
of a paste formed of polyvinyl chloride resin 
mixed with plasticisers, heat and light stabil- 
isers and pigments and the said coated fabric 
sheets are then hot calendered and sub- 
sequently cold calendered. Next, the said ad- 
hesive is applied to each of the two coated 
fabric sheets to the surface thereof opposite 
to that to which the said paste was applied 
and the lead foil is introduced between the 
two sheets with the adhesive coated surfaces 
thereof adjacent the surfaces of the lead foil 
Mid finally the assembly of sheets, and foil is 
hot calendered and subsequently cold 
calendered. 

Instead of applying the two sheets to the 
lead foil at the same time, as above des- 
cribed, one sheet may be applied first and 
the assembly so formed subjected to calender- 70 
ing operation and the other sheet then applied 
and further calendering operations performed. 

The composition of the said paste used in 
the manufacture of the hereinbefore described 
material may be varied to suit the particular 75 
purpose to which the material is to be put. 
Thus, where the cold flow and cold flexibility 
characteristics of the material are required to 
be good, a sebacate type of plastidser may be 
used, and, where the material has to be ex- 8C 
posed for long periods to tronkal sunlight, 
toe pigments used may be such as to render 
the. material resistant to ultra violet rays and 
may thus Jje, selected mainly from the dark 
colour range, carbon black betng»a good pie- 85 
mem for this purpose. 

FORRESTER, KETLBY & CO., 
Chartered Patent Agents, 
Jessel Chambers, 88—90, Chancery Lane, 
London, W.G2, 
and 

Central House, 75, New Street, 
Birmingham, 2, 
Agents for the Applicants, 
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question end under very damp rfimfttir. con- 
ditions the extent of deterioration may be con- 
siderable. 

It is therefore desirable that such items* 

5 should be enclosed in a covering which, is 
proof against moisture and moisture vapour 
and several protective covering fflfltnriflfo nave 
been used or proposed for tins purpose. Un- 
fortunately, none of these materials has- proved 

10 to be entirely satisfactory. 

It is one object of this invention to provide 
an improved protective covering- material* 

According to this invention, these is pro- 
vided a flexible protective covering ^ sheet 

15 material comprising fod foil to each side of 
which is secured, by a suitable adhesive, a 
sheet of fabric reinforced polyvinyl chloride 
resin or like flexible corrosion-resistant beat- 
sealable material, e.g. a copolymer of poly- 

20 vinyl chloride. By the term <r Bheet we mean 
a layer having a thickness of 0.01 inch or 
more. 

We have found that lead foil may be ad- 
hered to fabric reinforced polyvinyl chloride 

25 resin or like flexible corrosion-resistant hest- 
sealable material and, when secured between 
two sheets (as hereinbefore defined) of the 
latter, may be repeatedly folded or crumpled 
without cracking or puncturing of the roiL 

30 Further, since lead is die most corrosion- 
resistant of common metals, the material 
flcrordtog to tins invention is* more corrosion- 
resistant that known flexible protective cover- 
ing sheet materials. The incorporation of lead 

35 in the material according to tins- invention 
may also increase the protection of the item 
enclosed in the material against radio-active 
"fall out" following an atomic or thenmo- 
nuclear explosion. . 

40 According to a further aspect of this in- 
vention, there is provided a method of form- 
ing a flexible protective covering sheer 
material, such method comprising forming 
two sheets of fabric reinforced polyvinyl 

45 chloride resin or like flexible corrosion-resist- 
ant heat-scalable material and adhering the 
same to lead foil, one of said sheets to each 
side of the -latter, by applying a auimbk adhe- 
sive between the said sheets and lead foil and 

50 pressing the same together. 

Although the said adhesive may be applied 
either to the lead foil or to the fabric rein- 
forced polyvinyl chloride or like sheets alone, 
prefera&y the adhesive is- applied to both the 

55 Gad foil and fabric reinforced polyvinyl 
chloride or like sheets. ^ 
According to a further feature of this in- 
vention, the adhesive used to secure the said 
polyvinyl chloride or like sheets to the lead 

€0 fon may conveniently be an adhesive, prefer- 
ably a fire-resistant synthetic adhesive, having 
a good preliminary tack. 

Advantageously the said adhesive is a sola- 
tion of the combination of phenolfarmalde- 

65 hyde and that synthetic rubber compound 



known in the trade as " Hycar" (Registered 
Trade Mark). 

According to a stiH further feature of this 
invention, the said fabric used to reinforce 
the said sheets of polyvinyl chloride resin or 70 
like material may be a natural fabric Buch as 
cotton, silk or any other fabric formed from 
vegetable or animals- fibres or a synthetic 
fabric such as rayon, nylon or TeryJcne 
(Registered Trade Mark). 75' 

Apart from reinforcing the said sheets of ' 
polyvinyl chloride or bice material, the in- 
corporation of a fabric in such sheets also has 
the further advantage that, due to the slightly 
uneven surface possessed by the fabric, when 80 
•the said sheets and lead foils aire pressed to- 
gether, the lead foil iB slightly embossed or 
corrugated and is thereby rendered more flex- 
ible. 

Although the material according to this in- 85 
vention could be formed by first forming the 
said fabric reinforced sheets and then adher- 
ing such sheets to the lead foil, preferably the 
material is formed by coating, e.g. by a spread- 
ing process, one side of a sheet of the selected 90 
fabric with a paste adapted to form, on the 
application of heat and' pressure, the said poly- 
vinyl chloride resin or like cosrosion-teslstant 
heatrsoluble material, by then applying adhe- 
sive to the fabric side of the coated fabric 95- 
sheet and to one side of the lead foil, bv hot 
calendering the assembly of coated fabric 
sheet and lead foil and finally repeating the 
process to apply a second sheet of coated 
fabric to the other side of the lead faD. Ad- 100 
vantageoualy each said hot calendering opera- 
tion is followed by a cold calendering opera-- 
tion* 

The paste used desirably comprises poly- 
vinyl chloride and/or a polyvinyl chloride 105 
copolymer: mixed with a plasdciser and heat 
and. light stabilisers. 

Conveniently the paste also includes pig- 
ments, for example to render the material 
opaque to ultra-violet rays and, also con- no 
veniently, the paste is treated so as. to be non- 
inflammable and resistant, to the spread of 
flames. 

Since the said sheets adhered to the lead 
foil aire formed of a heat-scalable material, a 115 
piece or part of a piece of flexible protective 
covering sheet material according to this in- 
vention may easily- be joined in a manner 
proof against moisture or moisture vapour 
to another piece or part of such material and 120 
thus a covering for an item to be protected 
may be tailored to suit the particular shape of 
such item and completely to enclose the latter. 

Although two pieces of material accotbV 
ing to this invention or two- parts of a single- 125 
piece of such material may be joined by over- 
lapping the; said pieces or parts, and heat 
sealing, the same together, with a reinforce- 
ment If desired, preferably, according to a 
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further feature of this invention^ one or more 
jointing members formed of a corrosion-resis- 
tant heat-sellable material compatible with 
the polyvinyl chloride resin oar like material 
5 used to form the fabric reinforced sheets is 
or are inserted at the junction of the two 
pieces or parts to be joined and the latter 
are heat sealed to die said jointing member 
or members* 

10 Each said jointing member will desirably 
be formed of such a thickness as to be sub- 
stantially proof against moisture vapour with- 
out requiring lead foil therein and advan- 
tageously comprises an extruded strip of poly- 

15 vinyl chloride resin or like heat-sealable ex- 
trudaHe material; e.g« a copolymer of poly- 
vinyl chloride, having a groove or grooves 
therein to receive die material pieces or parts 
to be joined. Such jointing member could, of 

20 course, be used for jointing two parts of any 
heat-sealable material and Is not restricted to 
use with material according to this inven- 
tion* 

Thus, according to a further aspect of this 

25 invenrion, there is provided a method of 
joining two pieces of heat-sealable material or 
two parts of a single niece of such material, 
such method comprising locating the said 
pieces or parts in a groove or grooves in a 

30 jointing member comprising an extruded 
strip of a heat-sealable extrudable material 
such as polyvinyl chloride resin and joining 
the said material pieces or parts to said strip 
by the application of heat and pressure. 

35 According to a further feature of this in- 
vention, the said jointing member comprises a 
strip having therein two longitudinal grooves 
each adapted to receive a (liferent one of the 
two pieces or parts to be joined. 

40 Where the pieces or parts of material are 
to be joined so as to be co-planar, or sub- 
stantially co-planar, the said jointing member 
desirably comprises a strip having a longi- 
tudinal groove in each of its opposite aide 

45 edges, ie. a strip having a somewhat squat 
I-shaped cross-sectional form* Where, how- 
ever) the pieces or parts of material are to be 
joined so that their planes are at an angle to 
one another, the said jointing member desir- 

50 ably comprises a strip having two longitudinal 
parts or flanges diverging from one another 
at the desired angle and having longitudinal 
grooves in their outer edges. A particularly 
useful jointing member would be one having 

55 an L-shaped cross-section and having a longi- 
tudinal groove in the free edge of each flange 
of the member. Such a member would enable 
two pieces or parts of material to be secured 
together with their planes at right angles to 

60 one another. 

Where, in the construction of a protective 
covering from material according to this in- 
vention, two or more of said jointing mem- 
bers meet, they may easily be mitred and heat- 

65 sealed together to produce a secure and 



sealed joint The comers of such a protective 
covering may also be formed by jointing 
members mitred and heat-sealed together. For 
exanmle, in forming a rectangular paraDele- 
pipedonal box-like covering from six panels of 70 
materials^ each panel forming a side of said 
covering and being secured to adjacent panels 
along edges of the covering, the said jointing 
members of an L-shaped cross-section may be 
used for joining adjacent panels together and 75 
the three mutually perpendicular jointing 
members meeting at each corner may be 
mitred and heat-sealed together. The said 
corners may be reinforced by flexible cornea: 
pieces secured thereover. Alternatively, 80 
moulded corner jointing members of a mould- 
able heat-sealable material may be used, if 
desired. 

In the formation of a completely closed 
covering, since access to the interior of the 85 
covering cannot be afforded when joining 
the last open edgea of material, the latter may 
conveniently be joined by a jointing member 
comprising a strip having a single longitudinal 
groove in one edge thereof, e.g. a jointing 90 
member having a U-shaped cross-section, the 
said two edges being introduced side-by-side 
into Baid groove and the sides of die member 
on either side of said groove then pressed 
together whilst heat is applied to seal the 95 
assembly together. Such a single grooved 
member could also be used to provide a 
smooth sealed edge to a covering eg. an 
apron, which is not to be totally closed. 

Although, sealing of two pieces ro parts of 100 
material according to this invention together 
or to a jointing member may be earned out 
out by anv method of applying heat, eg. by 
induction heating or by hot air, advantageously 
high frequency dielectric heating is used. {05 

Although sealing of two pieces or parts of 
vention, where high frequency heating is used 
for sealing two pieces or parts of material to- 
gether, the said two pieces or parts are over- 
lapped where the seal is to be made and are no 
moved, relatively to a live electrode located 
between the overlapping parts of the material, 
in a direction extending from the forward end 
of the electrode to the rear end thereof, pres- 
sure being^ applied to the overlapped parts of 115 
the material in a region immediately rear- 
wardly of the rear end of the said electrode. 

Thus, according to a further aspect of this 
invention, there is provided apparatus for die 
high frequency heat sealing of two sheets of 120 
flexible protective covering sheet material pro- 
vided with outer surfaces of heafcseafable 
material, such apparatus comprising an elec- 
trode, means for feeding in a direction ex-* 
tending from the forward end of the said 125 
electrode to the rear end thereof the sheets of 
material in overlapping relations with the said 
electrode located between the overlapping 
parts of the said sheets, and means for apply- 
ing pressure to die said overlapping parts in 130 
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the region immediately rearwardly of the rear 
end of the said electrode, thereby to obtain a 
narrow track weld close to the edges of the 
sheets to be bonded. 

5 Advantageously, the electrode is of flat shoe 
form. However, the electrode could, if desired, 
vary in shape, depending on the type of seal 
required, Le. a broad knife blade electrode 
could be used to produce a seal right up to 

10 the edge of the sheets, and to a depth defend- 
ing on the distance that the knife blade is in- 
serted between the sheets. 

At the very hffl frequency used for dielec- 
tric heating the capacity effect of die large 

15 surface area of the lead foil laminate com- 
pared with the small area of the live electrode 
causes the lead foil to behave as a virtual earth 
and the high frequency heating field is gener- 
ated between the live electrode and each lead 

20 laminate, Le. only where the polyvinyl 
chloride or like material is required to be 
softened for the welding. Once the polyvinyl 
chloride or like material has been sufficiently 
softened where desired, it only remains to 

25 unite the two layers under slight pressure and 
allow them to cool, preferably still under pres- 
sure. This is conveniently achieved by using 
suitably shaped follow-up pressure bars or a 
series of paired follow-up pressure rollers. ^ 

30 According to a further feature of this in- 
vention, where an extruded jointing member 
having two grooves therein is used to form a 
jointoetween two pieces ox parts of material, 
the said member is laid on a suitably shaped 

35 supporting surface and a high frequency seal- 
ing tool guided along the member so as to 
press the same towards said supporting sur- 
face. Preferably the said tool wuT comprise a 
radio frequency dielectric heating head hav- 

40 Stag two parallel electrodes spaced apart by a 
distance such that one electrode registers with 
each of said grooves when the tool is placed in 
position on the member and a pair of pressure 
bars located behind the said electrodes so as 

45 to apply pressure to the part of the member 
last heated as the tool is moved therealong. 

Conveniendy the tool is provided with a 
guard or safety shield for the electrodes and 
advantageously the said guard or shield may 

50 engage the edges of the extruded strip mem- 
ber and act to guide the tool along the latter. 
The said guard ox shield is conveniently trans- 
parent and may be advantageously formed of 
melhyimethacrylate resin. Preferably the said 

55 guard or *h\M is sprung loaded so that the 
tool can run over a joint between two jointing 
members without having to be lifted off from 
the member on one side of said Joint and re- 
placed on die member "on the other side of 

60 said joint. , 
According to a further feature of this in- 
vention, the tool may include a mioroswitch 
in the heater circuit and normally biased in 
a directfon opening the said circuit, but posi- 

65 tioned to close said circuit only when the 



electrodes of the tool are in contact with a 
jointing member. 

In one form, the tool may be adapted to be 
manually operated and Include a handle 
whereby an operator can traverse the tool 70 
along and apply pressure to a jointing mem- 
ber. In another turn? the tool may be motor 
operated and include a fractional horse-power 
motor geared down to a suitable low sneed, 
e.g. 2 revolutions per minute, and driving 75 
wheels, for example having a diameter of 2t 
inches, by which the tool may be caused to 
traverse along the Jointing member. The 
weight of the motor would probably provide 
the pressure required on the pressure bars, 80 
although additional weight could be provided 
if desired. 

According to a further feature of this in- 
vention, where the tool is motor operated, 
the radio frequency generator for the heater 85 
electrodes may be suspended from an over- 
head track or rail along which the generator 
may be traversed as necessary. 

If desired, the tool may comprise two pahs 
of electrodes, one pair tor each of the said 90 
grooves in the jointing member. 

As in the already mentioned case of the 
sealing of two pieces or parts of material 
according to this invention together in over- 
lapping relation, when using a tool as 95 
above described for sealing such material 
to a jointing member, the lead foil 
acts as a virtual earth and the high fre- 
quency field is generated between the live 
electrodes and the foil of each piece or part 100 
of material. Since the live electrodes are 
always applied to an outer surface, they can 
be completely shrouded, e-g. by using the said 
guard or shield. 

If desired, prior to sealing the material to a 105 
jointing member, such material may be con- 
nected thereto or " tacked " in a selected few 
places by spot welding. 

This invention also includes a protective 
covering, e.g. a bag or other container, 110 
tailored from material according to this in- 
vention. 

It is often desired that some items which 
have to be protected for long periods against 
corrosion or other deterioration should be 115 
able to be inspected at intervals throughout 
such period. Often, with protective covering 
materials used hitherto, such an inspection 
has required that the protective covering be 
destroyed so that it has subsequently to be 120 
renewed. 

It is a further object of this invention to 
provide a protective covering which can 
easily be opened and resealed again. Thus, 
according to a still further aspect of this in* 125 
vention, there is provided a protective cover- 
ing formed of a flexible material according to 
this invention and incorporating one or more 
water-tight, air-tight and lignt-tight slft fe 
fasteners. 130 
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The said fastener or fasteners may be of 
the form described and claimed in British 
Patent No. 723,998 or British Patent No. 
731,144 or described in British Patent Appli- 

5 cation No. 20258/56 (Serial No. 868,964). 
In the specifications of the aforementioned 
patents and patent application the slide 
fasteners there disclosed are mounted on a 
fabric reinforced synthetic rubber sheeting. 

10 Since such sheeting is not entirely proof 
against moisture or moisture vapour, accord- 
ing to a further feature of this invention the 
or each slide fastener is mounted on a piece 
of flexible protective covering sheet material 

15 according to this invention. Such piece of 
material to which die slide fastener is secured 
may advantageously be incorporated in a pro- 
tective covering by heat sealing such piece to 
the material fanning the mam part of the 

20 said covering, using a jointing memb er if 
desired. 

Alternatively, die fastener or fasteners may 
be of the form, such as is described in British 
Patent Specification No. 522^63> which com- 
25 prises two extruded strips having intexfitting 
parts. 

According to a further feature of this inven- 
tion each said slide fastener used in a protec- 
tive covering according to this invention may 

30 be formed of two extruded strips of a heat- 
sealable extrudable material having interne- 
ring parts and also having grooves for receiv- 
ing pieces or parts of material according to 
this invention so that the latter may be sealed 

35 to such extruded strips. Thus the said strips 
may have grooved parts so formed that, when 
die fastener is closed the said parts are 
equivalent to a jointing member of the form 
previously described. 

40 In one convenient form, the two extrtuded 
strips forming the fastener have integral co- 
operating tongue and groove means, one strip 
having a longitudinal tongue enlarged at, its 
free end and the other strip having a^corre- 

45 spending longitudinal groove to rece&e the 
said tongue, the two strips having a sheet 
metal end cap or band heading them tightly 
together at one end and a slide engaged over 
the strips and having a tapered hole through 

50 which the strips pass and open at the lower 
face of the slide, the slide being provided at 
its upper part within the said hole at the 
larger end 'thereof with a wedge tapering in 
the same direction as die said hole so that, as 

55 the slide is moved in one direction the said 
wedge forces the two strip apart, whilst as 
the slide is moved in the opposite direction 
the tapering of the said hole causes the two 
strips to be pressed together. 

60 In other forms, the said two strips forming 
the fastener may, instead of being provided 
with integral co-operating tongue and groove 
means, be provided wit£ interlocking metal 
parts which, when interlocked draw the two 

65 strips together and cause two portions of the 



latter to be pressed against one another 
tightly enough to form a seal. The said metal 
parts may be of any form suitable and may be 
of any mnn known in slide fastener manu- 
facture. Thus both extruded stripB may have 70 
embedded therein, or sprung into a suitably 
shaped (recess therein, a spiral, the two spirals 
being of a form capable of interlocking with 
one another. Alternatively, one strip may in- 
clude a Eat spiral and die mother a series of 75 
arrow-like members or vertibra adapted to 
interlock with the said spiral. In a further 
alternative each strip may have a series of 
arrow-like members or vertebra adapted to 
interlock with each other. 80 

In order that this invention may more 
readily be understood, one flexihie protective 
covenng sheet material according to this in- 
vention and the method of making the same 
wxl now be described by way of example, 85 

In this example, the material comprises 
lead foil having a thickness of about 0.003" 
to each side of which is adhered, by a syn- 
thetic adhesive formed of a solution of the 
combination of phenol-formaldehyde and the 90 
synthetic rubber compound known in the 
trade as u Hycar " (Registered Trade Mark), 
a layer of cotton fabric reinforced polyvinyl 
chloride resin having a thickness of about 
0.014 or O.015". 95 

The method used to form this material is 
as follows:— 

Firstly, a sheet of cotton fabric is coated 
by spreading over one surface thereof a paste 
formed of polyvinyl chloride resin mixed with 100 
plastirisers, heat and light stabilisers and 
pigments and the said adhesive is then applied 
to the fabric side of the said coated fabric 
sheet and to one side of the lead foil. The 
assembly of coated fabric sheet and lead foil 105 
are then hot calendered and subsequently cold 
calendered* The process is then repeated to 
apply a second sheet of coated fabric to the 
other side of the lead foil. 

The hot calendering is carried out at a 110 
minimum temperature of 250° F. and the 
calender rolls and rolls feeding the foil and 
coated fabric sheets and taking up the assem- 
bly formed are synchronised to a single speed 
bo that no relative stzetching occurs of the 115 
layers forming the assembly. 

Instead of applying the two sheets to the 
lead foil one after me other, as above des- 
cribed, both sheets may be applied at the 
same time, if desired. 120 

The composition of the said plate used in 
the manufacture of the hereinbefore described 
material may be varied to suit the particular 
purpose to which the material is to be put. 
Thus, where the cold flow and cold flexibility 125 
characteristics of the material are required to 
be good, a sebacate type of jplastiriser may be 
used, and, where the material has to be ex- 
posed for long periods to tropical sunlight, 
the pigments used may be such as to render 130 
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